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Tablel Clinical trials of angiogenesis gene therapy

Gene Target Phase
Vascular genetics VEGF-2 (P:’XB ::g
GeneVec VEGF-121 CAD 11b
Collateral/Shering FGF-4 CAD 1b/111
PAD " Q)
AnGes HGF 11 (USA)
CAD I (USA)
Genzyme HIF-1 PAD I/1la
Gencell/Aventis FGF PAD I/la

PAD: peripheral arterial disease, CAD: coronary artery disease
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Table2 Problems of cell angiogenesis therapy

Complete control of differentiation cell fusion
Fate, biodistribution & pharmacokinetics of cells
Exclusion of growth factors

Exclusion of exogenous virus

Economical costs

Logistics (transport)

allo vs. auto
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Figurel Trends in therapeutic angiogenesis.
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Table3 Limitation of therapeutic angiogenesis

Subjective evaluation of angiogenesis
angiogram (DSA, MRI)/ABI/TcPO, etc

Design of clinical trials
double-blind, placebo, observation period, dose,
endpoints, etc

Sideeffect (acute & chronic)
event, acute coronary syndrome, cancer, retinopathy, etc

Definition of clinical criteria
Fontaine I1b-1V, risk factors, etc

Long-term effects, survival, etc

Combination
Pharmacotherapy (prostaglandins, anti-platelet, etc)
Surgical therapy (bypass, intervention, etc)
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Figure2 Clinical development objectives of angiogenic gene

therapy for angina.
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Tranglational Research in Therapeutic Angiogenesis

Ryuichi Morishita

Division of Clinical Gene Therapy, Graduate School of Medicine, Osaka University, Suita, Osaka, Japan
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Recent progress in molecular and cellular biology has led to the development of numerous, effective cardiovascular
drugs. However, there remain a number of diseases for which no known effective therapy exists such as peripheral
arterial disease. Many types of potent angiogenic growth factors have been clinically tested to treat cardiovascular
disease, in addition to cell-based therapeutic angiogenesis being tested in clinical trials. The results from these clinical
trials seem to have exceed expectations. Improvement in clinical symptoms in peripheral arterial disease and ischemic
heart disease has been reported. This review focuses on the potential application of therapeutic angiogenesis to treat

cardiovascular disease.
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